The new system uses liquid-phase analogs to typical 2D gel separations to increase recovery of intact proteins. Kelleher says that while 2D gels can fractionate a maximum of about 5,000 protein species per run, the new system has a peak capacity of about 100,000 species. The first separation is by charge and the second by mass, followed by standard nanocapillary liquid chromatography and mass spectrometry.
The team also refined the analysis software the lab previously developed to analyze such top-down data. Kelleher says that starting with about 1 million cells from culture or from tissue, the whole process takes approximately a week.
Demonstrating the new method, the researchers identified more than 3,000 protein forms created from 1,043 genes in HeLa cells.
Kelleher says the top-down method is particularly suited to differentiating highly related protein species created by alternative splicing, proteolytic events, and post-translational modificationsespecially combinations of modifications. "We can detect differences down to the atom," he says.
Kelleher hopes that adding the top-down method to bottom-up studies will improve proteomic studies. "If you want the inventory of what the human body is made up of, at the protein level, this is the technology to get you that list," he says. He believes the method will help biologists discover links between proteomics data and phenotypes, particularly in disease research.
With the 4D method's ability to distinguish protein modifications on the atomic level, understanding of signaling pathways, such as those involved in cancer, should improve. Kelleher believes that will help researchers pinpoint the best spots to intervene for therapy, as well as develop more effective diagnostic or screening tests. 2011; doi:10.1158 /2159 Research.
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